Honeycomb sandwich shells with composite face sheets are of extensive use in the spacecraft industry. Information on the number of resonant modes present in a frequency band is required to study their response behaviour under acoustic excitation. Modal densities of thin composite cylindrical shells have been reported while transverse shear deformations have not been considered. But in honeycomb sandwich panels, transverse shear deformations are significant, especially at higher order modes of vibration. In this work expressions for natural frequency and modal density of composite cylinders incorporating transverse shear deformation are derived. The modal densities of a typical cylinder that are obtained using the derived expression are compared with the results obtained using the finite element method and they are similar. Effects of transverse shear and orthotropic nature of the face sheets on the modal densities are investigated. It is shown that computing the modal density of honeycomb sandwich cylinders without considering the transverse shear deformation can lead to significant errors at high frequencies.
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INTRODUCTION
Honeycomb sandwich plates/shells are widely used in satellite structures due to their high stiffness to weight ratio. Broad band acoustic excitation is one of the critical loading conditions for satellite structures. Statistical Energy Analysis (SEA) is a promising tool to study the response behaviour of structures subjected to such high frequency dynamic loads. Modal density is an important parameter encountered in the calculation of response using SEA. 1, 2 Expressions for modal densities of several structural forms are derived and are in use. Xie et al. 3 presented mode counts of several simple structural systems with various basic boundary conditions. They confirmed that at high frequencies the modal density is independent of boundary conditions.
In several larger spacecrafts, the primary structure consists of a central cylinder which is a honeycomb sandwich construction with composite face sheets. Several studies have been reported on modal densities of cylindrical shells. Modal densities of honeycomb sandwich cylinders have also been reported. Wilkinson 4 derived an expression for modal densities of sandwich cylinders incorporating shear deformation of the core and Erickson 5 modified the expression considering rotary inertia. Ferguson and Clarkson 6 obtained an expression for estimating modal density of paraboloidal structural element. Elliot 7 presented expressions for the modal densities of thin as well as honeycomb sandwich cylindrical shells in the form of integrals which were evaluated numerically. Finnvedan 8 presented a finite element based approach to estimate the modal density of shells and hence no expressions are derived and it was applied to isotropic shells. An alternate methodology to evaluate the modal density of circular cylindrical shells is presented by Farshidianfar et al. 9 but it is applicable to only isotropic shells. Ramachandran and Narayanan 10 studied the effect of stiffeners on the modal density of isotropic cylindrical shells. All the
